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Sir: 

1. I am YOUNG-TAEK SUL, a citizen of Republic of Korea, having residence at 
Department of Biomaterials Sciences, Goteborg University, Box 412, S-405 30 Goteborg, 
SWEDEN , hereby declares as follows: 



2. I received my Baccalaureate degree in Dental Surgery from Seoul National University in 
1987 and my Doctor degree in implant science from Gothenburg University in 2002. 

I am an associate research professor, Department of biomaterials/Handicap Research, Institute for Clinical Science 
at Shalgrenska Academy, the Gothenburg University, Sweden. I received my Ph.D. degree in Implant Science from 
the same University in 2002. Young-Taeg Sul is the author and co-author to some 60 peer-reviewed abstracts and 
papers in international journals. I have made several oral presentations at national- and international conferences. I 
am frequently involved in referee tasks for several international scientific journals including Int J Oral Maxillofac 
Implants, Acta Biomaterials, Biomaterials, J. Electrochemical Society, Electrochemical and Solid-State Letters, and 
J. Biomedical Materials Research My early activity as a dentist focused on clinical research of titanium implants 
but my research interests over the years have focused on the areas of surface engineering, surface characterization, 
evaluation methods (experimental and clinical). I have invented surface innovation methods (US Patent 7291178, 
SE 0104213-4) that are applied to commercial products of the three companies to improve clinical performance of 
the bone implants. The method is about cations incorporation in the valve metals by the anodic process (So far, it 
has been found that anions are incorporated). Using the cations, Mg 2+ , Ca 2+ incorporated metal surfaces that 
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reinforced significantly rapid and stronger implant integration to bone. I have proposed a new theory of the implant- 
to-bone integration, biochemical bonding mechanism. 



Peer-reviewed publications (international) 

1. Albrektsson T, Johansson C, Lundgren AK, Sul YT, Gottlow J. Experimental studies on oxidized 
implants. A histomorphometrical and biomechanical analysis. Applied Osseo integration Research 
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3. Sul YT, Johansson CB, Jeong Y, Roser K, Wennerberg A, Albrektsson T. Oxidised implants and their 
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chemical composition. Biomaterials 2002;23:491-501. 

5. Sul YT, Johansson CB, Jeong Y, Wennerberg A, Albrektsson T. Resonance frequency- and removal torque 
analysis of implants with turned and anodized surface oxides. Clin Oral Impl Res 2002;13:252-259. 

6. Sul YT, Johansson CB, Roser K, Albrektsson T. Qualitative and quantitative observations of bone tissue 
reactions to anodised implants. A histologic, enzyme histochemical and histomorphometric analysis. 
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7. Sul YT, Johansson CB, Kang YM, Jeon DG, Albrektsson T. Bone reactions to oxidized titanium implants 
with electrochemically anion S and P incorporation. Clin Implant Dent Relat Res 2002;4:478-487. 

8. Jae-Sin Kwon, Won-Bum Kim, Yoon-Mo Kang, Young-Taeg Sul. Literature review of implant stability 
and RFA (Resonance Frequency Analysis). Quintessence Dental Implantology 2002;4:353-359 

9. Goui-Seong Yoon, Jae-Sin Kwon ,Dong-Keun Kim, Young-Taeg Sul. Assement of implant stability in an 
osseointegration-simulated model. Quintessence Dental Implantology 2002;4:360-363. 

10. Yoon-Mo Kang, Dong-Gyun Jeon, Goui-Seong Yoon, Young-Taeg Sul. Quantitative measurements of 
early osseointegration using RFA (Resonance Frequency Analysis). Quintessence Dental Implantology 
2002;4:364-369. 

11. Sul YT, Johansson CB, Albrektsson T. Oxidized titanium screws coated with calcium ions and their 
performance in rabbit bone. Int J Oral Maxillofac Implants 2002;17:625-634. 

12. Albrektsson T and Sul YT. Les implants oxides perspectives d'avenir?. Realit es Cliniqlies 2003; 13:329- 
337 (in French). 

13. Sul YT. The significance of the surface properties of oxidized titanium implant to the bone response: 
Special emphasis on potential biochemical bonding of oxidized titanium implants. Biomaterials 
2003;24:3893-3907. 

14. Sul YT, Byon E, Jeong Y. Biomechanical Measurements of Calcium-incorporated, Oxidized Implants in 
Rabbit Bone: Effect of Calcium Surface Chemistry of a Novel Implant. Clin Implant Dent Relat Res 
2004;6:101-110. 

15. Sul YT, Johansson P, Chang BS, Byon E, Jeong Y. Bone response to Mg-incorporated, oxidized implants 
in rabbit femur: Mechanical interlocking vs Biochemical bonding. J Appl Biomater Biomech 2005;3:18- 
28. 

16. Sul YT, Johansson C, Wennerberg A, Cho LR, Jang BS, Albrektsson T. Optimizing surface oxide 
properties of oxidized implants for reinforcement of osseointegration: Surface chemistry, oxide thickness, 
porosity, roughness, crystal structure. Int J Oral Maxillofac Implants 2005;20:349-359. 

17. Sul YT, Johansson C, Byon E, Albrektsson T. The bone response of oxidized bioactive and non-bioactive 
titanium implants. Biomaterials 2005:26;6720-6730. 

18. Byon E, Moon S, Cho SB, Jeong CY, Jeong Y, Sul YT. Electrochemical property and apatite formation of 
metal ion implanted titanium for medical implants. Surface & Coatings Technology 2005;200:1018-1021. 

19. Sul YT, Jeong Y, Johansson CB, Albrektsson T. Oxidized, bioactive implants are rapidly and strongly 
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integrated in bone: part 1 -experimental implants. Clin Oral Impl Res 2006;17:521-526. 

20. Sul YT, Johansson C, Albrektsson T. Which surface properties enhance bone response to implants? 
Comparison of oxidized Mg implant, TiUnite and Osseotite surfaces. Int J Prosthodont 2006;19:319-329. 

21. Goransson A, Gretzer C, Johansson A, Sul YT, Wennerberg A. Inflammatory response to a titanium 
surface with potential bioactive properties: an in vitro study. Clin Implant Dent Relat Res. 2006;8:210-217. 

22. Arvidsson A, Franke-Stenport V, Andersson M, Kjellin P, Sul YT, Wennerberg A. Formation of calcium 
phosphates on titanium implants with four different bioactive surface preparations. An in vitro study. J 
Mater Sci Mater Med. 2007; 18: 1945-1954. 

23. Goransson A, Arvidsson A, Currie F, Frank-Stenport V, Kjellin P, Mustafa K, Sul YT, Wennerberg A. An 
in vitro comparison of possibly bioactive titanium implant surfaces. J Biomed Mater Res A. 2008 Apr 10; 
[Epub ahead of print]. 

24. Sul YT, Kang BS, Johansson B, Urn HS, Park CJ, Albrektsson T. The role of surface chemistry and 
surface topography of osseointegrated titanium implant: strength and rate of osseointegration. J Biomed 
Mater Res A. 2008 May 9. available online publication. 

25. Stenport V, Kjellin P, Andersson M, Currie F, Sul YT, Wennerberg A, Arvidsson A. Precipitation of 
calcium phosphate in the presence of albumin on titanium implants with four different possibly bioactive 
surface preparations. An in vitro study. J Mater Sci Mater Med 2008;19:3497-3505. 

26. Sul YT, Byon E, Wennerberg A. Surface characteristics of electrochemically oxidized implants and acid- 
etched implants: Surface chemistry, morphology, pore configurations, oxide thickness, crystal structure 
and roughness. Int J Oral Maxillofac Implants 2008;23: 631-640. 

Presentations at international conferences (2000-2006) 

1. Young-Taeg SuK Carina Johansson and Tomas Albrektsson. What surface properties determine significant 
differences of bone response to oxidized Mg-incorporated, TiUnite and Osseotite implants? Regenerate World 
Congress on Tissue Engineering and Regenerative Medicine, April 25 - 27 and the Society For Biomaterials 
Annual Meeting , April 26 - 29, Pittsburgh, Pennsylvania, USA, 2006. 
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structure and roughness. Regenerate World Congress on Tissue Engineering and Regenerative Medicine, April 25 
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6. Byon E-SP p , Jeong Y, U Sul Y-T U. SEM observations of bone to oxidized bioactive implant interface. 20 th 
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1 1. Byon E, Sul YT , Jeong Y, Albrektsson T. Pore characteristics and oxide thickness of the surface oxides of the 
titanium implants electrochemically formed in a mixed electrolyte. 7P thP World Biomaterials Congress, 17-21 
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12. Chang BS, Byun ES, Kim WB, Sul_YT, Albrektsson T. Optimizing surface oxide properties of oxidized 
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28. Young-Taeg Sul Carina B. Johansson, Ann Wennerberg, Yongsoo Jeong , Tomas Albrektsson. Hard tissue 
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biomechanical evaluation using Resonance Frequency Analysis and Removal torque. Abstract in Medicinska 
forskningsrSdets (MFR) planeringsgrupp i biomaterialforskning, Goteborg University, Goteborg, Sweden, 2000. 
32. Sul YTU, Johansson CB, Roser K and Albrektsson T. Hard tissue reactions to anodized 
implants. Part 2: A histologic, enzyme histochemical and histomorphometric analysis. Abstract 
in Medicinska forskningsr&dets (MFR) planeringsgrupp i biomaterialforskning, Gothenburg University, 
Gothenburg, Sweden, 2000. 

3. I have been practiced in this field for approximately 1 8 years. 



4. I am an inventor of the above-referenced application. 



5. I declare and submit evidence establishing that a helical implant formed with 150 \im 
micro-patterns on thread inclines promotes bone mineralization and maturation. 

6. FIGS. 1-3 are histomorphomertic and fluorescence microscopic photos showing animal 
bone growth in 150 jim micro-patterns constructed as embodiments according to the principles of 
the invention, at the healing time of 6 weeks. 
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7. In FIG. 1, the 150 \im micro-patterns are formed at the conical 1/3 area of the implant. 
Fluorescence agents such tetracycline (15mg/kg body weight, Fluka, Buchs, Switzerland), 
alizarin-complexon (30mg/kg body weight, Fluka, Buchs, Switzerland), calcein blue (30mg/kg 
body weight, Fluka, Buchs, Switzerland), were injected in the animals at 2, 4 and 6 weeks in 
order to show the bone growth. FIG. 1 clearly shows the bone growth into the 150 Jim micro- 
patterns at the conical 1/3 thread of the screw implant. 




FIG. 1 
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8. In FIG. 2, the 150 um microthreads are formed at the middle 1/3 area of the implant. FIG. 
2 clearly shows the bone growth into the 150 ^m micro-patterns at the middle 1/3 thread of the 
screw implant. 




FIG. 2 
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9. In FIG. 3, the 1 50 jam microthreads are formed at the apical 1/3 area of the implant. FIG. 
3 clearly shows the bone growth into the 150 jim micro-patterns at the apical 1/3 thread of the 
screw implant, where the bone tissue and microthread was surrounded with bone marrow tissue. 




FIG. 3 



10. As shown in FIGs 1-3, after the helical implant which is formed with micro-patterns with 
a distance of 150 jim, is implanted into the animal bone tissue, the bone grew into the thread. 

11. The 150 \im micro-pattern provide optimal site for bone ingrowth. Particularly, in a bone 

system such as a Haversian system in which Haversian canals surround blood vessels, the 150 

(xm micro-pattern may promote bone mineralization and eventually maturation. As a 

consequence, the strength and speed of an osseointegration, i.e., direct structural and functional 

connection between the bone and the surface of the implant, will be increased. 
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I HEREBY DECLARE that all statements made herein of my own knowledge are true 
and that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under §1001 of Title 18 U.S. Code and 
that such willful false statements may jeopardize the validity of the application or any patent 
issued thereon. 



FULL NAME OF FIRST OR SOLE INVENTOR: YOUNG-TAEK SUL Citizenship: Republic or Korea 



Inventor's signature: 




Date: Oct 20, 2008 



Residence Address: Department of Biomaterials Sciences, Goteborg University, Box 412, S-405 30 Goteborg, SWEDEN 



